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(54) Cross-linked hydroxy ethyl starch 

(57) Cross-linked hydroxyethyl starch 
is proposed as a new substance per se. 
Its use as an absorbent for wound 
secretions is found to accelerate heal- 
ing. A method of making such starch 
comprises cross-linking hydroxyethyl 
starch with the aid of a cross-linking 
reagent, preferably under sterile condi- 
tions. 
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SPECIFICATION 

Cross-linked hydroxyethyl starch 

5 The hospital stay of a patient is often considerably prolonged by protracted interference with the healing of 5 
wounds because the invasive growth of micro-organisms on the culture medium of the wound secretion 
nullifies the healing tendency. Particularly affected by interference in the healing of wounds are patients 
having second and third degree bums with chronically infected wounds, with ulcus cruras or decubitus as 
well as in the case of diabetic gangrene. Extensive and prolonged tissue necroses often develop which 

10 prolong healing of the patient by weeks and months. Hitherto, therapy aimed to cleanse the wound, remove -jq 
inflammation and oedema and enhance granulation and involved considerable expense on drugs and 
extensive manipulation, often associated with considerable pain for the patient. 

The invention is based on the problem of providing a new substance which can also be employed as an 
absorbent for wound secretion. 

15 Surprisingly, it has been found that cross-linked hydroxyethyl starch solves the underlying problem of the ^5 
invention. 

The advantages that can be achieved by means of the invention reside in the fact that the solubility in 
water of the hydroxyethyl starch modified by the cross-linking is markedly reduced so that, by reason of its 
gel character, it can absorb large quantities of secretions from wounds. The effect is accounted for by the fact 
20 that the gel-like cross-linking product can receive liquid in its cavities and thereby swell. 20 

The cross-linking will be explained with reference to an example: 

Hydroxyethyl starch + Cross-linking agent Three-dimensional 

( = HES) (e.g.epichlorhydrin) network 

25 25 
or, expressed as a chemical formula : 



HES 



OH + CI - CH 2 - CH -CO 



Na OH 
-HCI 




30 



30 



HES 



0-CH 2 -CH-CH 

V 
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The hydroxyethyl starches employed for cross-linking preferably comprise a proportion of at least 90% 
amylopectin hydrolysate, an inherent viscosity of 0.05 - 0.30 dl/g at 25°C, an ether substituion coefficient of 
0.00-0.90 hydroxyethyl groups per starch molecule, a weight averaged molecular weight M w of 20,000 to 3 
million and a particle-averaged molecular weight M n of 10,000 to 1 million as well as an ethyleneglycol 
proportion of less than 0.5%. The strongly branched amylopectin structure is the basis for the various 
products possible according to molecular weight, substitution coefficient or type of cross-linking. 
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5 to^e^T2?n g 0 ^^; n p^ ti0^ mak,nS Cr0SS "' inked hydr0X V-ethy. starch wi(, be described with reference 

adL 9 d H de S p 2 en2g on i^^^i^* ™ th S «™°< 1 <° 5 *Pich.orhydr,n are then 
temperature untH gel has ; formed C„1h ' m9 ' I he ; eact,on ™"*ure is then left to stand at room 

CLAIMS 30 

1. Cross-linked hydroxyethyl starch. 
35 proporSo^^ 1 ' ta that *» ^-yethy, starch comprises a . 

hi' a „ H Ihl° XV !! h t yl Starches f ccordin 9 10 ciaim 1 orclaim 2, characterised in that the hydroxyethyl starch 35 

4 S^SSTT COe 1 iC | ent ° f UP t0 °- 9 ° h V drox vethyl groups per starch molecule 
etLfrZ, ? h Y dr ° v yethyl starch according to one of claims 1 to 3, characterised in that the 

5. Hydroxyethyl starch according to one of claims 1 to 4, characterised in that the cross-linldno of rho 40 
hydroxyethyl starch is effected by way of glycerine or other Afunctional radicals " 
in ,7!., ° f making cross - |ink in9 hydroxyethyl starch according to one of claims 1 to 5 characterised 
,n that the hydroxyethyl starch is cross-linked with the aid of a cross-linking reagent ' CharaCtenSed 

45 7. A method according to claim 6, characterised in that the cross-linking reagent is epichlorohvdrin 
S succ.n.mide, halogen-acetic acid derivative, dicarboxylic aci'd chloride, forml Aldehyde 
metaphosphate, phosphoroxy chloride or the like. — oenyae, 

8. A method according to claim 6 or claim 7, characterised in that the production of cross-linked 
hydroxyethyl starch takes place under sterile conditions 

50 absoroTnt USe ° f Cr ° SS -' inked h Y ar °*Yethyl starch according to any one of claims 1 to 8 as a wound secretion 
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